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ABSTRACT 

Numerical simulation of the two-dimensional MHD-flow of the 
ideal plasma in a channel of the magnetoplasma compressor (MPC) 
with an axial hole in the central electrode (divertor) is carried 
out. The steady-state regime of the flow is obtained. It is consi- 
dered the influence of divertor and its shape on the flow and the 
compression region under various values of j$ - the ratio of the 
gas and magnetic pressures. The influence of finite and periodi- 
cal density perturbations at the entry of the channel on the com- 
pressions! flow properties is investigated. It is shown that the 
flow is stable voider such perturbations. 

AHHOTAUMH 

vIIpOBQflQHO tJHCJieHHOQ HCC JI630B3HH6 flByMQpHOrO 
aeBHBKofesHeTennonpoBOflHoft aaeaJiBHo npoBOflameft njaatfyB KaHane 
p«arHHTonfla3to^Horo Kownpeccopa, b KoiopoiMtfMpaaBHbifl 3 jiqktpoa 
wieeT OC0BO0 oT^agCTaa - flHBepTopj^RtJj^qeH ciamiOHapHhift pqkhm 

T6M0 Hidfl • PaCCMOTpQHO^B^HHHJx^^epTOpa H 0T0 $0pMH Ha T0tJ0HH0, 

Ha 30Hy KOMnpacctm npij^paffttix 3HaqeHsiHx napauaipay# - othoid0hhh 
|ra30Boro n Marms^oro aaBneHHft^NlQcnaflOBaHo bjihhhhg KOHoqHux 
pflHHOBp0M0 .w nepaoaaqacKHx B03Myut»*Mft njioTHocTH npn Bxose 
p KaHa^lia KOMnpaccftoHHua cBofeCTBa TaqQHHHVsjloKaaaHa yciotm- 
pOCfjB TeqQHHfl no OTHOIQG HUH) K T8KHM BO3MyiU0HHflM^N. 
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§ I- BBejeHHe, 

^HCJieHHaa MO^ejn> Tenema n&aauu b Kanaae c nojnni ueHTpaaB- 
hum ajieKTpojioM nocTpoeHa b cbhsh c pabOTaim no HccJtexoBaHHB Te^e-* 
hhA b KSHajre msthet oiura 3 MeHHoro Kounpeccopa ( MUR ) . IIpoTeKaiami# 
Mejmy ajreKTpojxauH paapaEHHfi tor cos^aeT aBKMyraJtSHoe MaranTHoe 
nojie, npKBO^amee r cmiBHOMy cxethd nJxa3MU Ha och Kanajia. B MQK 
UeHTpajEbHHtt aJieKTpo.R jrKoponeH h HMeeT oceBoe OTBepCTHe - OTBep- 
TOp, COBRaHHHfl C UeJttD "OTCaCHBBHHfl" H3 30HH KOMOpeCCHH B03HHK8IO- 
wx b KaHajie npHMecefi £ I ] . 

TeneHKe iuiasMH b TaKOM KaHane onacuBaeTCH MTi-ypaBHeHaauH 
b RByMepHOM (ocecHMMeTpHHHOM) npiiti jmxeHHH . PemeHHe ypaBHeHHft 
ocymecTBJweTca hhcjichho c iiomoiubb 3BM. 3$ztaHa o CTamroHapHOM 
Te^eHHH pemaeTCH mctorom ycTaHOBJieHHH [ 2 ] . 

Ho^ana njia 3 Mu upoh3borhtch b MemaJieKrpoRHOM npocTpaHCTBe 
cjreBa Ha Bxo,n;e b xanaJi, rae, Kan o<5hhho, 3ajtaHn hjiothoctb h 
AaBJieHHe ima3MH h MarHHTHoe riojie. IUaaMeHHHft hotok BMTeicaeT H3 
KaHaJia cnpaBa, a TEKse *iepe3 OTBepCTHe b ueHTpajrbHOM ajieKTpoae. 
CBOfiCTBa njia3MH npeflnoJiaraBTCH npocTefcnHMH: pacneTH npoBeaeHH 
b ojtHOXHflKocTHofi rjih HeBH3K0fi HeTeiuoiipoBOflHofi raeaffB-^ 

ho npoBORHmefi ruia3MH. 

Mcc.ne,nyeTCH BJmHHue jsHBepTopa Ha xeneKHe h 30Hy KOMnpeccHH 
npn pa3HHX 3HaHeHHHX napaMeTpa Jd - oTHomeHUH ra30Boro h MamT- 
Horo jaBjreHHli, npoBOjmTca cpaBHeHHe c TeaeHaeM b KaHaJie dea jpi- 
BepTopa. 

B CBH3H c npodJieMOii ycTOfrqHBOCTH TeneHHH miasMu b MM 
HSJ^aJTOCB BJiHHHHe BOSMymeHHfi EJZOTHOCTH Ha BXO^e B KBKQJl, 
PaccwoTpeHo RBa Tana B03MymeHHfi: I) ezcHHOBpeMeHHue - B03MyujeHHe 
OTJIHHHO OT HyJlH TOJDbKO Ha KOHeHHOM H HedOJIBfflOM BpeMeHHOM HHTepBa- 1 
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Jie; 2) nepnoOTHecKHe - c sa^aHHofi nacTOTOft KCuiedaHHft oj . 

OcHOBHHe pe3yjn»TaTH odcyamaeMux 3jiecB HccJieaoBaHHfl kopotko 
onybJiHKOBaHH b BH4e ?e3HCOB jioKJiajiOB [ 3, 4j . 

TpexKOMnoHeHTHafl qncjreHHafl Mojje jib t enema iuia 3 MH h zmamiai 
npwieceft b KaHane c ^HBepiopou paccuoipeHa b padoiax O, 6], 


§ 2 . MareMaTEreecKag McmejiB h MeTQj pemema 3aaaHH«. 

^HCJieHHaH MOjieJtb CTpoHTCH aHajiorHHHO oimcaHHOii a cT8TBe[2]. 
Teneme n.neajn>Hofi nJia3MH b a3HMyT8JEbH0M NiarrarrHOM nojie b ^Bywep- 
HOM (OCeCHMMeTpHHHONl) npHdJffiXeHHH OlIHCHBaeTCH HeCTaiXKOHapHUMH 
MTJl-ypaBHeHMiiMH : '* 

+ JV « o 

C„pill + P «Ua»V a 0 (<2 /J 

sLtL = t v , H ] 

rae v<\t,,0 ( V a ) , H*(0 ; H ti 0),^= 0 =^t +( ^)- 


BHdepeM ejuJHHUH H3Mepemfl Bcex BejmmH, Bxojtmimx b ypaBHema. 
J4H 3Toro Hcnojn>3yeM paswepHHe napsweTpH 3aaanH: f> c - ejiothoctb 
hb Bxo^e b KaHaji, p c - EaBJieme , T 0 - TeMnepaTypa, H 0 - xapairrepHoe 
SHaneme MarmTHoro hojih; L -.tfJiHHa naHaiia. 3a emmay cKopoc- 
th npHMeM xapaKTepHyio ajn>$BeHOBCKyio cnopocTB 


Bp e Me eh t 0 = ~~ 


(npojieTHoe BpeMa), 


B ^aJiBHetoeM ypaBHenHe aHeprHH b cncTeMe ( 2.1 ) 3aMeHHM 
iipejuioao&eHHeM h33htpoiihhhocth & = c©**£ 
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ypaBHeHHH (2.1) b (Je3pasMepH0fi $opMe HMexxr b*h: 

fji. = - pcfivv ( 2 . 1 ) 

4 « = -H(^vv-^A) 

p -lt° , 

rae H=H^, + ,^rO. 

ypaBHeHHH (2.2) coaepxaT (5e3pa3MepHufi napaMeTp 

_ #yp« 

>® " "mT 


B npe;imojioxeHifH oceBOfi chmmctphh chctbmb (2.2) pac cMaTpHBa— 
eTCH b tCHJnrajipimecKHX nepeMeHHhix (2T, b otfjiacTH KaHaJia, orpaHH*- 
qeHHOM KpHBUMH ^ ( Z) t H OCBH) ^=0 npg 

0 $ Z & 1 (cm. pkc. 1,2). S^ecB */*), - rpamiuH 

BHyrpeHHero ajieKTpoaa, 'fcjfS) - BHemHero 3JieKTpo;na. KpxBan 

'Z * ^((Z) orpaH^qHBaeT jmBepTop, h cjiynafi 't, (*)*0 cootbctct- 
Bye? cjiynajo KaHaJia 6e 3 j^BepTopa. 
rpa>iMBHHe ycJiOBna: 

Ha BXo,ne b KanaJi ( *-0 ) f = i , M = 

Ha BJieKTpojiax - 0 (HopwajiBHan KOMnoHeHTa CKopocTH 

paBHa hvjto) . 

Ha OCH (**0) ^S = 0 ? ^£- = 0 (ycJIOBHH 

OCeBOH CHMMeTpHH ) . 

Jim HccJie^OBaHHH ycTOMHHBocTH TeqeHHH b MoaejiB bhochtch 
B 03MymeHne iuiothocth: Ha Bxo^e b KaHaji ( O y * 4 '$**'* 3 ) 

BMecto rpaHHHHoro ycJiOBm f -4 3 ajjaH 0 f=< + £p*(*fc) . 

PaccwoTpeHo jiBa Tuna B 03 MymeHHfi: I) emiHOBpeMeHHHe - b stom cjiynae 

(JyHKUHH p^O OTJmHHa OT HyJIfl TOJTbKO Ha KOHeHHOM H HedOJIbniOM , 
MHTepBaJie < t- < ; 2) nepHOflHqecKHe - f 4 (t) = 


C 38 W 8 HH 0 fi ^aCTOTOfi KOJiedaHHfi CO . AMEJIHTyEH B 03 MymeHH^ £ 
paccMOTpem b OTanaaoHe * 4 . 

Ha^ajiBHHe ycjnoBHa: V*0 f a f h H - mohotohho ytfHBa©- 
me jyHKUHH Z , corJiacoBaHHHe c rpaHH^HHM ycjiOBHeM na Bxoj^e* 

jpiH pemeHHH 3 aaa^H yuotiHo nepefrra k hobhm nepeweHHHM t*,^) 
cJie j^ym gM o<5pa30M: nycTB 2*- npaBHfi Rouen BHyrpeHHero aJieKTpo^a, 
TO ecTB . Torja 


npa 0 $Z *1 


npn, 


« t ./ ^ 
(TTuJ'-ylVV+ty' y.) v 


v# « v „ w 

, o*y*i . 

B KOopOTHaTax (2, ) HMeeM ( U - V f # v - ) : 

p=4? r 


r^e ol - u 


*3r.(v-*r«0 


-l. - 

* ** 


ypaBHeHHH (2.4) pemafOTCii b npHMoyrojrtimKe 0 ^ Z * 1 , 

0 « y. £ 4 c ynoMHHyTHMH Bmne rpaHHHHHMH ycjiOBHHMH. 

! 

PemeHne ocymecTR/ineTCB nucJieHHo c noMomtio 3BM. 

3ajiana o CTaicaoHapHOM pemeHHH pemaeTcn MeTOflOM ycTaHOBJieHaa * 

OcHOBOfi MeTOfla nncJieHHoro pemeHHH 3aaanH HBJineTCfl mgtqa , 
oimcaHHHfi b cTaTLe C 2 ] . CneT ocymecTBJweTCH no hbhoh pa3HOCT- 
Hofi cxewe THna, H KpecT" c annpoKCFManzefi npoa 3 boehhx no npocTpai- 
CTBy b onepaTope pa3H0CTHMK npoTHB noroica. PacneTHan ceTKa 
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cojuepaniT HBa THna yanoB, cuemeHHux hb nojnnara no Ka^nofi noopjpraa*- 
Te h no BpeMeHH. B yanax nepBoro rana bhhhcjihotch KOMnoHeHTH cko- 
pocTH , BTOporo - iuiothoctl , naBJieHHe h MarHHTHoe none. BepxHan h 
hhxhhh rpammu o^jibcth coctqht H 3 yanoB nepBoro THna, OoicoBHe - 
BToporo. Mir ycTOtfsEBOCTH onera no Taicofl cxeMe HeotfxonHMHM orpaHH*- 
qeHHeM Ha mar no BpeMeHH HBJineTCH ycjroBHe KypaHTa. 

Mr pacneTa TeneHHH mia 3 MH b Kanajie c nHBepropoM b naHHy® 
cxe«y BHeceHH c^ejayuniHe H 3 MeHeHHH : 

I) BBeaeHH .nonojiHHTeJttHHe onHOMepHne MaccaBH jyw pacneTa 


BejmHHH Ha BHyrpeHHefi noBepxHOCTH ueHTpaJHHoro aneicrpona, 
T.K. V = V° COOTBeTCTByroT h H *1(^0, z ) ; 


2) ana coxpaaeaHH nocioHHHoro mara no oca y neo<SxoOTiio # 
htooh Ajf 6wio ae^HM, T.e. BHnojmeHHe ycJiOBHfi:^ -nenoe 
h V%»y - uejioe hhcjio; 


3) (JjyHKUHH *1(2) , , *jC*) BHdpaHH TaKHM odpaaoM, 

hto(5h KOHen iieHTpajiBHoro aneitTpona (rne ) He coBnajjan 

HH C O^HOfi paCHeTHOfl TOHKOfi; 

4) npa BHHHCJieHHH u,v b pacneTHHX y3Jtax na Konne ueHTpaJO>- 
Horo aneicrpona ncnojih3ymcR 3HaneHH r f , H , p b cocen- 
hhx yanax ceTKH; 

5) Ha rparoiue cJieBa BHH3y (Ha Btixone H3 aHBepTopa) ctbbhtch 
rpaHHHHHe ycJioBHH Toro xe bhab, Kan h cnpaBa - Ha Btixone 
H 3 KBHaJia. 

( Kan noKa 3 ajia HHCJieHHaff npoBepna, ycJioBHH 3-4 He hbjihsjtch cyme- 
CTBeHHHMH - BHdop "coceneft" jyw pacneTa b 3 thx y 3 nax cjia6o bjubr&t 
Ha KapTHHy TeneHHH bo Bceft odaacTH.) 

OcHOBHaa pacneTHaH ceTKa conepxajia ~40 y3noB no och * h 
ot 15 no 30 yanoB no och ^ b 3bbhchmocth or reoMeTpan KanaJia 
h $opmh nHBepropa ( hb HHBepTop npHXonazrocB^ft^ yanoB nojf ^ 
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§ 3. Pe3yjiBTfiTH pacaeTQB. Jtoeprop. 

Cepza pacaeTOB npoBeaena eeh buhchghhh bjhhhhh EHBepTopa 
z ero $opMH Ha xapaxTepzcTzxz noToxa. noayaeHH CJieEyromze pe3yjn>- 
TaTH. 3a npojieTHoe BpeMH b xaHane c xzBepTopow ycTaHaBjrzBaeTca 
CTauzoHapHHfi pexzM TeaeHza mia 3 MH. OcHOBHaa aacTL noToxa npoTexa- 
er aepe3 xaHan cjieBa HanpaBO , He3HaazTeJn>Haa hhctb ( 4 5%) - aepeq 
MBepTop. 3 th aacTH noTOxa pa3EeJieHH cenapaTpzcoft, Ha ocx xanana 
odpa3yeTca otfJiacTB (Toaxa), r^e cxopocTB TeaeH aa paBHa Hyjro, ,c 
Bfiaxc HMajiB hhm cxaTzeM mia3MH. ^epe3 EHBepTop BHTexaeT Ta aacTB 
iua3MH t xoTopaa npoxoszT beojtb BHemHeft noBepxHocTH aeHTpajrBHoro 
aJiexTpoEa. 3 tot pe3yJiBTaT #aeT ocHOBaHze npejmojiaraTB # hto otipa- 
3yKjmzeca y neHTpaJiBHoro sjiexTpoxa (xaToaa) npzMecz Taxxe BHiteyT 
H3 xaHajia aepe3 EHBepTop, Mzaya 3ony xoMnpecczz. 

BBe^eaze EZBepropa He MeHaeT KapTZHH TeaeHza b MexajieKTpoE- 
hom npocTpaacTBe z BHe 30hh xoMnpecczz. B OTcyTCTBze xzBepTopa 
OdJiaCTB KOMnpeccHH aCHMMeTpHHHa OTHOCZTeJIBHO TOHKZ MaKCHMaJIBHOrO 
cxaxza, Haxoflameftca y xorma ueHTpajn>Horo 3JiexTpoEa. B xanane c 
azBepTopoM hotok, Haderaroinz# beojlb neHTpajiBHoro ajreKTpo.ua, BHTe- 
xaeT b EZBeprop h odJiacTB xoMnpecczz npzotfpeTaeT tfonee czMMeTpza^ 
HHfi BHE, TOBXa MEXC KM8JIB HOPO CXaTHH CMemaeTCH HanpaBO, B UeHTp 
odJiacTH. npz 3 tom CTeneHB cxaTHH b ctfJiacTH npaxTzaecKH He MeHaeT- 
Cfl. 

PacneTH noxasanz, hto $opMa xaHajia EHBepTopa cnenyronizM 
0(5pa30M BJmaeT Ha CBoficTBa Teaenza. CraazoHapHHft pexzM TeaeHza 
b OTBeprope ycTaHaBHHBaeTca 3a 6 ojd > w & npoMexyTox BpeMeHz , aeM 
b ocHOBHOfi aacTH xaHajia ( *t4 4 z t-s 2 cooTBeTCTBeHHo). 3to He 
cxa3HBaeTC a Ha TeaeHzz iuiaawH b xaHane, ecjm HHBepTop nocTOHHHoro 
ceaenza hjih pacuizpaHxuzfica. B cnyaae cyxaraneroca xaHajia EZBepropa 
rwoTHOCTB njia3MH b HeM B03pacTaeT z o<5pa3yeTca nexaa "noEyniKa”, 
b pe3yjn,TaTe nero otfjiacTB KOMnpecczz ae$opMzpyeTca, npzodpeTaa 
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BH£, cxoamft co cJiynaeM TeneHHH 6e 3 jaiBepTopa. 3 to hosbojihjio cae- 
JiaTB bhboju hto BBeaeHHe cysaraeroca KaHaJia joreepropa HeueJiecootf- 
pa 3 H 0 . yweHBineHHe OTHOcHTeJEBHHx pa 3 MepoB EHBepTopa TaExe npHBoairr 
k yBejuneHHE) acHMMeTpini 30hh KOMnpeccHZ. B aaaBHetoeM pacneTH 
npoBOjounrcB c ^HBepTopoM nocTO/nraoro ceHemw. 

CpaBHemie pe3yjn>TaT0B cneTa npzfi = 0.5 h fi = 0.2 noKa3a;io, 
hto npz H3MeHeHHH fi BjmflHHe jpjBepTopa He MeHHeTCH, a CTeneHB, 
csaTHH B03pacTaeT npn yweHBmeHHH (npn fi = 0.5 £,*4 , npn 
p = 0.2 pftKor* 8 . 5 ), hto xopofflo coiviacyeTCH c ouemcofi 
A.M.Mopo30Ba [ 2 ] , -> m \ \ ^‘0 


(jlO 


Ha pHc.I npHBe^eHH jihhhh ypoBHH p , jihrhh toks = , 

$yHKmiH noTOKa f s ortut ( Ws ijk4* , v = ~$hi ^7* ) Z-w ft =0*2 
b nanaJiax: 

a ) '* s * 0 . 4Cx *- Q3i + 0 . 3 ? S / ♦o.23^ / ^ffO((j e3 jmsepTopa) , 

(3) * 4 »«4rfJr^a«+aWC y # * t *- l3Sr * t + 0 . ZX ' / 


Ha pnc .2 noKa3aHo pacnpejjeJieHHe hjiothocth f irpH js = 0.5 
.hjih KaHajia: (a-B) Qfrtft-QS? + o.4rr t ^ = -/.5r* A +a$ 
h OTBepTopo’B: = o.lS* (a), si, =o.l-o.fSz (<5), =oi+o,tte ( b); 

cJiynatf 2 r cooTBeTCTByeT reoMeTpma naHa-na 16 . 

Ha phc.3 npuBeaeHH rpa^HKH u (2 ,0) - ckopocth Ha och 

KaHajia ejih BapnaHTOB la, Ic 5 - urrpzxoBHe jihhhh,h BapnaHTOB 2 a - 2 r 
- CHJIOfllHHe jihhhh. 

H3 cpaBHeHHA pzc . Ia h 16 bh,hho, hto BJmHHze WBepTOpa cKa3HBaeT- 
CH B pa^OHe 30HH KOMnpeCCZH Z BROJIh OCH KaHajia. H3 BH^a (JyHKIXHH 
^ MOKHO 3aKJD0HHTB, HTO B jHHBepTOp MO&eT HOHaCTB TOJTbKO. HetfOJIIH 
man nacTB miasMH, irpoTeKaiomafl b,hojii> ueHTpajiiHoro 3JieKTpo.ua. 
Ko 3 $$HiiHeHT cxaTHH HJia 3 MH yMeHtmaeTcn h TOHKa v =0 CMemaeTCH 
BnpaBo; ycKopeHHe beojil och ? Taicne MeHkme, neM b KaH&ne 6es 
^BepTopa. UpH yMeHBmeHHH j8 csaTue h ycKopeHHe iuia3MH B03pacTfiw 
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nr, a T0*nta u =0 Tarace cMemaeTcn HeMHoro BnpaBO (cp. 16 n 2r, 
3(0) h 3r).BH£Ho, hto npH 0 oje>iiihx pa3Mepax flHBepTopa ero $opMa 
npaKTffqecKH He CKa3HBaeTCH Ha Tenerare b KanaJie h bus M ( 2 ,0) 
(2a, 6 h 3a, 6); npa ManoM hjih cyxasjmeMcn jprBepTope iuiothoctb f 
jieBee 3 ohh ROMUpeccHH eobojibho BejmKa, ima3Ma b KaHaJie OTBepTopa 
He ycKopneTca. * 

§ 4. yCTOfrfflBOCTB TeneHHH no OTHOICeHHH) K «B03MyHI8HHflM 
HJIOTHOCTH Ha BXOJie . 

ijw Hcc^e^OBaHHH ycToifaHBOCTH jiByMepHoro CTanHOHapHoro Tene>- 
hhh iuia 3 MH b nanaae MTIK b yKa3aHHoe Btnne HHCJieHHoe pemeime 3 aaanH 
BHOCHTCfl B 03 MymeHHe HJIOTHOCTH, 3 aj*aHHOe Ha BXOJie: npH t >£/ , 

rjie +< - BpeMeHH ycTaHOBJieHHH , BMeCTO rpaHHHHoro ycJiOBHH 

y = I nojiaraeM y = I+£?(* °,*) = 1 + £ # 

rjie 1 * I 5 / , $ L (*) - nocTOHHHan nm mHeMax $yHKUjm K 

*«€•>>■ (i-0 

3 i 

(napaMeTp paBeH cooTBeTCTBeHHO I hjih 0, Tan hto Os 

npn ). ^yHKUHH $*(*0 onpejiejiHeT 3aBHCHM0CTB B03Bayme- 

HHH OT BpeMeHH. 

PaccMorpeHo jiBa THna B03MymeHHflj 

1) KpaTKOBpeMeHHHe - b 3tom cJiynae $,(+) $HHHTHa, T.e. otjihh- 
Ha OT HyJIH TOJIBKO Ha KOHe^HOM H HedOJEBIDOM HHTepBaJie BpeMeHH 

*4 < * (HanpHMep, $ 4 (t) = i - X ^ HP 0 

rae +i = , $«(*) = 0 npH t *+ 4 , + * + t ) ; 

2) nepHojxHHecKHe , c 3ajjaHH0H nacTOTOH KOJiedaHHH to , b kotophx 

npH+>+< v = 0 npH t . 

$yHKUHI0 ^ Li) = U+s u>(+~0 MOXHO TaKXe UpejICTaBHTB B BHJie 
^ 4 (*) = 1** (if , rae 24+ - nepHOfl KOJie0aHHfi. 

B cjiyqae B03MymeHH# nepBoro THna cepna pacneTOB' 
c .«•+ = 0.1;. 0.05* = 0 , I'h £=±I, ±0.5*± 0,25 H0Ka3ana. hto;. 
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1) TeneHHe ycToftHHBO no OTHomeHmo k trkhm B 03 MymeHHHM; 

2) OCHOBHafl HaCTB H3<5bIT0MH0$ IUIOTHOCTH Af BHHOCHTCH UO KOSOJ^ 
cjieBa HanpaBO, He3Ha*urrejiBHaH hsctb BtrreKaeT b EHBepTop; 

3) H3MeHeHne saBHCHMOCTH (*,<>/*) ot pannyca ( 5 .= 0 hjih j = I) 
BJinneT Ha KapmHy Te^eHHH b MexaJieKTpo^HOM npocTpaHCTBe , 

a b 30He KOMirpeccHH KanecTBeHHoro H3MeHeHHH np h stom He 
nponcxosHT (cm. phc.^S ). 9to no3BOJineT b flajiBHeftmeM pac- 
CMaTpHBaTB tojibko cjiynaft g = I (B03MymeHHe Ha Bxoae He 
3aBHCHT ot pajmyca). 

Hantfojiee HHTepecHHMH moxho cnHTaTB cJiejiyKxnHe pe3yja>TaTH. 
BHxojynnee H3 MexajieKTpojjHoro npocTpaHCTBa B03MynieHHe BH3tiBaeT b 
, 30He KOMnpeccHH H 3 MeaeHHe iuiothocth npoTHBonoJioxHoro 3HaKa. IIpH- 
HHHa 3Toro t no-BimHMOMy , b tom, hto yBejiHHeHHe idiothocth Ha Bxoae 
npHBOjiHT k yBejiHHeHmo napaMeTpa j9 , b pe3yjn>TaTe Hero K03$$HuaeHT 
c^aTHH yMeHBffiaeTcn corJiacHO oueHKe ( 3.1 ). 3 to B03MymeHHe bhho- 
chtch H3 KaHana no och cjieBa HanpaBO ojmoBpeMeHHO c Tofi nacTBU hc~ 
xoflHoro B03MymeHHH , KOTopaa aBHxeTCH bjjojib $poHTa yuapHoft bojihh 
b Krnajie . 

McxojjHoe B03MyineHae He .nocTHraeT och b 30He KOMnpeccHH npn Maiwx 
fi it ~0.2) hjih npn /3 = 0.5h <f < 0 (ococ5eHHO xopomo bto bhkho 
npn £ =-I ). npn fi = 0.5h^>0 B03MymeHHe cHanaJia nocTHraeT och 
(b npejiejiax 10% ero MaKCHMajiBHoro 3HaneHHH), a hotom pacTeKaeTca 
# BH3HBaeT b 30He KOMnpeccHH H3MeHeHHe hjtothocth .npyroro 3HaKa. 
3aBHCHM0CTB a^eKTa ot jyiHHH HMnyjiBca B03MyineHHH npaKTHHecKH 
jiHHefiHa, a ot bcjihhhhn b paccMaTpHBaeMOM HHTepBajie - Hejnmetea, 
yBeJIHHeHHe <S HpHBOJlHT K dOJLBUieMy H3MeHeHHK) IDIOTHOCTH B 30He KOM- 
ppeccHH. OTpuuaTeJiBHHe B03MymeHHH iuiothocth Ha Bxo^e ( £ < 0 ) 
PPHBO^HT K CSoJIBHEHM OTHOCHTeJIBHHM H3MeHeHEHM nJIOTHOCTH B 30H6, HOM- 
ppeCCHH, HeM npH ^>0, HTO rOBOpHT O HeJIHHellHOfl 3 &BHCHMOCTH 
ot £ npn doJiBinHX | £ I . HeilCTBHTejiBHO, npn £ = 0.5 
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uhothoctb Ha Bxoae Moxer H3MeHHTBCH tojibko b 1.5. pa3a, a up a 
£=-0.5 - b 2 pa3a. Hojiy^eKHue pe3yjn>TaTH xopomo corJiacyiDTCH 
C OUeHKOfi ( 3.1 ) - 38BBCBMOCTB K03(J)$imHeHTa CXHTHH OT (fcaKTBHeC- 
Koro 3HaHeHHH napaweTpa ft Ha Bxoae. 

BJDumae B 03 MymeHHfi Ha KapruHy TeneHBH b KaHa/ie yaodHO ac- 
cJdeflOBaTB , HadjncmaH pacnpe^e^eHHe b odJiacTB (ft/HKima Aft*,*/*), 
+9&A*) = • Ha pHc . 4-7 npHBe^eH bh m 

%jie HeKOTopax ft , J . (Phc. 4 - 5 : 

^ = 0.2, = 0.2, £ = 0.5; 9 = 0 (pac. 4) a I (pac. 5). 

Pac. 6 - 7 : /5 = 0.5, *t = 0.1, J»I; £«0,5i 6 = -I. 

Ihh yaotfCTBa Ha pac. npaBeaeHU jiaHaa ypoBHH *p*I0.) 

AHajiorHHHHM pesyjiBTaT nojQrneH npa zccJiejiOBasm B03MymeHHfi 
BToporo Tana. B 9tom cjiynae npa 6oja>mx £ (£= 0.2 ; 0.5 ) 

Ha oca 0(5pa3yeTCH Henan "nojornnta" h3(5htohho11 hjiothocth, h npa 
Maxmx nepao^ax KonedaHaS oTpaiiaT e HBHue B 03 MymeHHfl (<»f < 0 ) 

B03HHK3DT Ha OCH JTz60 TOJIBKO JieBee TOHKH MBKCHMaJIBHOrO CXETHH 

(/ =0.5 ), jm6o paccacHBaxjTCH, He ycneB bh£th H3 KaHajia ( £=0.2} 
Ho yxe npa £ = 0.1 B03MymeHHH moxho paccMaTBHBaTB b jnraeftHOM 
npadJiHxeHHH. Ha pac. f upases eH Baa : ft = 0.2, 

A t = 0.1, <j = I a t = 0.1 (a), £ = 0.5 (<5). 3flecB paccMOT- 
peHa Bena^HHa ^p*I00. 

EpoBeneHa cepim pacaeTOB c £= 0.1 a H3MeHeHaeM no-nynepaoaa 
«wie(5aHHfi A*t ot 0.1 w 1.5 c neJiBK) nonHTaTBcxH odHapyxarB icasae- 
jokSo pe30H&HCHue HBJieHHH b noBeaeHaa BOBMymeHafi^H, b hbcthocth, 
HaftTH aacTory codcTBeHHHx KOJiedaHBfi cacTeiiH. 

PacaerH noKaaajra, hto cacTeiaa ocTaeTca ycTofiHHBofl no otho- 
meHHD k TaKBM B03Myift6HEHM ( 3a BpeMeHa ) npa Bcex pac- 

CMOTpeHHHX 3HaHeHZHX A-fc ... 
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§ 5 . KoJietiaHHH b odJiacTH KaHaJia y mBepTopa, 

Bnme yxe oTMenajiocB, hto BpeMH ycTanoBJieHHfl Teneinw b KaHa- 
Jie c OTBepTopoM doJEbme, neM b ero OTcyTCTBHe, npimew b otfJiacTH 
JieBee 30 hh KOMnpeccHH napaweTpu TeneHHH nepecTaioT H3MeHHTBCH no3-J 
xe, ^ieM b MexajeKTpojiHOM npocTpaHCTBe. B to xe BpeMH KapTraa Te- 
ve hhh ycToiteHBa no oTHomeHmo k bo 3MymeHHHM iuiothocth Ha Bxojie b 
K anaJi.nojgjopHoe uccjie.zioBaHHe noKaaajio, hto nonajaioiiiaH Ha ocb 
CHCT eMH nacTB B 03 MymeHHH BH3HBaeT JieBee tohkh MaKCHMaJiBHoro cxa- 
THH HeMOHOTOHHHe H3MeHeHHH IUIOTHOCTH. 3T0 OCOPeHHO XOpOIDO BgflHQ 
npa KpaTKOBpeMeHHHX B03MymeHHHX (A^O.I ), KOrjia 3TH H3MeHeHHH 

HMeror bhji 3 aTyxaDfflHx KOJiePaHHft (phc. 9 ). 

npH nepHOAH^ecKHx B 03 MymeHHHx Mazoro nepnona aMnjraTyaa 
K 0 Jie( 5 aHHfi b 3 T 0 lt oPjiacTH (y $poHTa yaapHOH bojihh cxhthh) (foJiBme, 
iqeM b .npyrax MecTax Ha och Kanajia, npH yBejiHHeHHH nepHO.ua KOJietfa- 
hhA MHKCHMyw aMiuiHTyim cMemaeTCH HanpaBo - b 30 Hy KOMiipecczH. 
IlyreM BapBHpoBaHHH at , a Tanxe juihhh enHHOBpeMeHHiix B 03 MymeHHft 
yjianocB HafiTH qacTOTy (nepnojO tbkhx KOJiedaHHft (mnedaHutf c 
MaKCHwyMOM aMmmTyjm JieBee tohkh MaKCHMaJiBHoro cxaTna) jura proa 
SHaneHHft napaweTpa p h $opmh jxHBepTopa. HacTB pe 3 yjn>TaTOB npzBe- 
jieHa b Tadjnme I. CneT c H 3 MeHeHHeM mara no npocTpaHCTBy nonasaji, 
HTO 3 $$eKT KOJiePaHHfi He, HBJIHeTCH CHeTHHM (pHC. * 0 ). 

Ha och He Ob MarHHT03ByK0BaH ckopoctb pacnpocTpaHeHHH Majinx 
B03MymeHHB OTHOCHTeJiBHO cpejm C m = paBHa ra3o- 

JIHHaMHHeCKOa CKOpOCTH 3By«a c ( C^yp/f ). CHHTafl H HaBJie- 

HHe H ILHOTHOCTB npHMepHO nOCTQHHHHMH , OUeHHM BeJIHHHHy. C* * 2 . 

3HaneHHH \ C , npuBejieHH b Tapjume I, rpa$HKH-C 

h _na pnc.W . 3aBHCHM0CTB , c ot nopaMeTpa ^ 

, A - O.X9 

a 4 ? C - p 

H 3 TaCiJIHIIU I BHflHO, HTO M 8 JI 0 MeHHeTCH npH H 3 MeHeHHH fi , B 

dojtbniHX npejiejiax ( 0.1 £ 2.0), a ssbhcht ot reoMeTpHH Kaaa^ 
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na - cooiBeiCTByei pa 3 iiepau flRBepiopa. 

Ilpa tfoaBomx pa3«epax aaBepropa a3BieaeHHH nnoraocra b yxa- 
aaHHoft otaacia, BH3UBaeMue nepBOHaqanBHuiiH B03Myme hhhmh , BMeoT 
<5oaee cnosauM a tfucipee 3aiyxaDi (pac. 12). Ha pac. 13 noKa- 
38Ho pacnpeaejieaae aMimaiyflu BUHywHHux nepaoaaqecKHx Konedaaaft 
aa oca Kaaaaa 2a, f> = 0.2, £ = 0.1, flan 3Haqeaaft = 0.1 f OAi 
Ana Kaaajia c raKaua napaiaeipaMa oiaocuTejiBHuft MaKcauyu aMnaaiyau 
KonetfaHaft neBee to^kb m3kc auauBHoro csaTBH sociaraeTca npa 

0.275, C>2*t*0.35. 03 BuraenpaBeaeHHoro bb^ho, qso Benaqaaa 
c-*t cjnaOo 3aBHcaar k npaMepHo paBHa pa3Mepa« aaBepiopa, 

oiicyaa uosao caeaaTB buboh, ^to 3$$eKT noHBjieHBH Tanax Konetfaaaft 
oCycjioBJiea HajiaqaeM b xaHane Bioporo Buxoziaoro oTBepciaa - saBep^ 
Topa (3$$eKT "cBacTKa”). Pacqeiu c pacmapHiomBMCfl KaaajiOM aaBepio- 
pa aana aaanoraq&utt pe3yaBTaT. B cjiyqae Kaaana <5e3 oTBepciafl bo 
BH yspeHHeu aneKTpoae KoneOaHafi He otfHapyxeHO, qio iaicse noaiBep- 

Sflaei 3T0T BUB oa . , 

B 3aKjnoqeHae xoqeiCH Bupa3aiB tfnaroaapHocTB K.B.EpynmaacKo- 
My 3a pyKOBOflCTBo a nouomB b padoie a A.M.Mopo30By sa nociOHHaoe 
BHBMaHae.K 3aaaqe a ueHHue KOHcynBTauaa^. 
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10 2,0 3.0 3,0 2.0 

Phc. 2 . 2hwh ypoBHH nnoTHocTH f b Kanaaax c flaBepiopaa 
pasaa^aot! $opnu ana J± = 0.5 . 
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Phc. 7 . Baa 10* A fnt ,Z,*i) mr 0.5, 

= 0,1, & = -I, I. 




t^+03 


= t,+ 0.^ 




21 




TaojiHua I 


O.I 0.280 6.700 I. 190 0.544 0.152 

0.2 0.225' 4.234 I. Ill 0.660 0.149 

0.3 0.200 3.262 1.076 0.742 0.148 

0.4 0.180 2.734 1.070 0.807 0.145 

0.172 2.401 1.076 0.864 0.149 

0.140 1.679 1. 186 1.085 0.152 

2.0 I’ 0. HO 1.265 1.480 1.396 0.154 



Phc. 12 . Bha (fc) Ha och neBee to^kh uanc. csaTHH 
b Kanajie 2a, O.I, € = 0.5, = O.I 



0.Z7S p^c. # AunnHTy^a BUHyKTie hhux KOJie- 
^ daHHft (A) aa och KaHana 2a 

npH paaHwx \fi- 0.2, 

£ = 0J 
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